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PV Research Priorities:

Enabling widespread use of solar for 
grid reliability, resilience, and security

Lenny Tinker, PV Program Manager
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Progress and Goals: 2030 Photovoltaics Goals 

The office invests in innovative research efforts that securely integrate more solar energy into 
the grid, enhance the use and storage of solar energy, and lower solar electricity costs. 

*Levelized cost of electricity (LCOE) progress and targets are calculated based on average U.S. climate and without the ITC 
or state/local incentives. The residential and commercial goals have been adjusted for inflation from 2010-17.
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A Pathway To 3 Cents per kWh for Utility PV

4100 MW(DC)One-Axis Tracking Systems With 1,860 kWh(AC)/kW(DC) First-Year Performance. 
Includes 5 Year MACRS. Horizontal Lines Indicate Low, Median, and High U.S. Solar Resources.

Improve efficiency while decreasing cost. 
Example 1: Further reduction of impurities and defects in 
multicrystallinematerial. 

Example 2: Improved screen-printed metal pastes. 

Example 3: Lowering manufacturing CapExby kerfless
wafering. 
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A Pathway To 3 Cents per kWh for Utility PV

6100 MW(DC)One-Axis Tracking Systems With 1,860 kWh(AC)/kW(DC) First-Year Performance. 
Includes 5 Year MACRS. Horizontal Lines Indicate Low, Median, and High U.S. Solar Resources.

Labor costs can be reduced by speeding up every step.
Example: Self-configuring module electronics reduce 
installation time.
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A Pathway To 3 Cents per kWh for Utility PV

7100 MW(DC)One-Axis Tracking Systems With 1,860 kWh(AC)/kW(DC) First-Year Performance. 
Includes 5 Year MACRS. Horizontal Lines Indicate Low, Median, and High U.S. Solar Resources.

O&M cost can be reduced by automation. 
Example: Automated field inspection by 
thermal and electroluminescence imaging.
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The Great Potential for Solar with Low-Cost Storage
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* The solar-storage synergy: As solar costs come down and deployment increases, the market potential for storage 
grows.  At the same time, as storage costs decline and deployment increases, the value of solar to the grid increases as 
solar energy can be stored to better match electricity demand.
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Modern Electric Grid: Two Way Energy and Data Flow
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Goal: Centralized and distributed generation optimized with finely tuned, 2-way load balancing
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Surface passivation to increase carrier lifetime



energy.gov/solar-officeenergy.gov/solar-officeenergy.gov/solar-office

Surface Passivation: Increase Carrier Lifetime and VOC
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Selective Contacts: Metal Oxides on Si, a-Si on CdTe
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Tandems for High-Efficiency Cells
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Tandems for High-Efficiency Cells
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Rapid Low-Cost Deposition
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Defect Characterization and Mitigation
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Perovskite Cell Reliability

15



energy.gov/solar-officeenergy.gov/solar-officeenergy.gov/solar-office

PV Module and System Reliability
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backsheet
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DuraMat: Durable Module Materials Consortium
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January 2018 Request for Information (RFI)
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Technological Research Priorities

Characterization and Modeling Techniques

Module Packaging and Reliability

SETO Portfolio Evaluation

Download RFI summary report on SETO website:
https://energy.gov/eere/solar/downloads/pv-innovation-roadmap

https://energy.gov/eere/solar/downloads/pv-innovation-roadmap
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RFI Responses by Institution
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Industry

National
Lab

University

Government Non-Profit

89 responses

https://energy.gov/eere/solar/downloads/pv-innovation-roadmap

https://energy.gov/eere/solar/downloads/pv-innovation-roadmap
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Highlighted Technical Challenges Identified in RFI
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Silicon

https://energy.gov/eere/solar/downloads/pv-innovation-roadmap
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American-Made Solar Prize

Up For the Challenge?

The American-Made Solar Prize is a $3 million prize competition 
designed to accelerate and sustain American solar innovation 
through a diverse and powerful support network of resources.

Visit americanmadechallenges.org to learn more

IDEATE
An ongoing ideation 
process to propose, 
discuss, and rate solutions 
for technical challenges in 
the solar industry.

COMPETE
Entrepreneurial individuals and teams 
compete in contests to solve difficult 
challenges in the solar industry and 
can win cash prizes and valuable 
resources needed to succeed.

EMPOWER
Partners join the American-
Made Network to support 
competitors as they rapidly 
develop solutions and can win 
performance payments.  

SUBMIT BY OCTOBER 2 SUBMIT BY OCTOBER 5 ONGOING
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Lenny Tinker
lenny.tinker@ee.doe.gov

Questions?




